ABSTRACT
INTRODUCTION
Injuries that are caused by road traffic accidents represent high burden to the health system of a country and are estimated to account for 1-5% of GDP [1] [2] [3] . Costs that are associated with these injuries include medical costs, insurance and similar costs, as well as costs associated with the economic effects on family, society and employers. For the European Union it is estimated, that the total costs amount to approximately 2% of annual EU GDP [2] . In Slovenia, in 2010 the estimated GDP lost due to road traffic crashes was 1% [4] . World Health Organization reports that the road traffic injuries are the eighth leading cause of death globally and the leading cause of death for young people aged 15-29; it is alarming that by 2030 road traffic deaths will have become the fifth leading cause of death if the current trends continue [4] . Although the stage of development of a country plays an important role (especially in middle-income countries with the increasing motorization and infrastructure problems) this problem must not be overlooked in any society.
According to the latest data by Eurostat, in 2013 less than 26,000 people died on the roads in the European Union. In comparison with the year 2012, the number of road deaths in the EU in 2013 decreased by 1% [22] . The Global status report on road safety for 2013, presenting the information on road safety from 182 countries, indicates that the total number of road traffic deaths worldwide still remains unacceptably high at 1.24 million per year [23] .
Although the Slovenian death rate has been decreasing on the average by 7.07% per year in the last twelve years the deaths due to road traffic accidents are still above the European average.
According to the Ministry of the Interior [21] there were 2,884 individuals severely injured (including death) in road traffic accidents in Slovenia in the first six months of 2014, which is the lowest in comparison with the first six months in previous years, since 2003 . Figure 1 shows that in the last twelve years the number was almost halved from 12,105 in year 2003 to 6, 207 in year 2013 (with 2,884 injured individuals in the first half of 2014).
Different aspects of injuries that occur in road traffic accidents are often studied in literature. While some studies refer to all the types of road participants others focus on specific ones [5] . Several factors that proved to be significantly influential for the prevalence of road traffic accidents were determined; socio-economic, demographic and behavioural determinants as well as environmental determinants and their effect on the severity of injuries were studied [5] [6] [7] [8] . In this paper the demographic (gender and age), behavioural (attitude to wear the seat belt) and several environmental determinants of road traffic accident injuries are studied.
The purpose of this paper is to contribute to the understanding of the importance of different determinants and their impact on the severity of injuries of individuals, involved in road traffic accidents, so that measures that are supposed to prevent or reduce severe injury consequences can be developed.
The aim of this study is threefold. Firstly, Model I was built to study the impact of demographic factors (gender and age) on the individual's likelihood to wear the seat-belt. Secondly, Model II was built to study the impact of demographic factors (gender and age) and the impact of wearing a seat belt on the likelihood that fatal injuries of individuals in road traffic accidents will occur. These two models are tested using the Slovenian Ministry of the Interior database A that records and monitors the characteristics of participants in road traffic accidents (statistical unit in database A is an individual). Thirdly, Model III was formed to study the impact of several environmental factors on the likelihood that the accident involved severe or fatal injuries of traffic accident participants. Model III was tested using the Slovenian Ministry of the Interior database B that records and monitors the characteristics of road traffic accidents (statistical unit in database B is a road traffic accident).
The paper is structured as follows: in the next section, after the literature review, the research models and research hypotheses are presented. After the description of the database, variables and methodology used, the research results are presented. The discussion includes some conclusions and recommendations.
lITeRaTURe RevIeW aND ReSeaRCh mODel
The determinants of accident rates and severity of injuries in road traffic accidents have been the focus of several previous studies. In their investigations the researchers usually study demographic, behavioural as well as environmental and other factors.
The demographic factors that have proven to have a significant effect on the likelihood of accidents as well as on the severity of injuries are especially gender and age [8, 11, 12] . The World Health Organization reports that in 53 countries of the WHO European region, road crashes injure more than 2.4 million people each year and that this problem is especially severe for the age group of 15-29 years, for whom the death traffic injuries represent the leading cause of death [3] ; at the same time males are more likely to die than females from road traffic injuries -they account for 75% of road traffic deaths. Al-Balbissi [8] found that gender differences in accident rates were significant only in normal driving conditions, while in more complicated weather or road surface conditions this was not the case. It was also proved, that age groups over 50 had lower accident rates for both genders. Some research results are partly contradictory to these findings. Mc- Cartt et al. [13] report that the weight of evidence is that age and experience have important, independent effects on crash risk, even after differences in driving mileage are accounted for. But nevertheless, they found that teenage drivers had significantly higher crash rates than older drivers, particularly drivers older than 25 years. Not only differences in accident rates, but also gender and age differences that contribute to influential factors, especially behavioural ones, causing differences in accident rates as well as in the severity of injuries from road traffic accidents are the focus of several studies. Several studies revealed that the two genders are significantly different regarding attitudes and behaviours. More responsible attitude was found among females (observing the yield sign, adhering to stop sign, proper overtaking, using appropriate traffic lane etc.) in comparison to males [8, 12] . In their research Tuokko et al., [7] studied the relations among driving-related psychosocial measures (e.g., driving comfort, attitudes toward driving) and measures of self-reported health in the context of driver's age and gender. Older men reported significantly higher levels of driving comfort than older women. When analyses including health were controlled for age and gender, significant relations with health status were evident for most of the psychosocial measures. Responsible attitudes in traffic activities include also the usage of seat belt. Besides, the vast literature reporting gender differences in risk perception, as well as in risk behaviour, some research results report also that women are in general significantly more likely to wear a seat belt than men [14] .
Legislation on wearing seat belts in the European Union defines that wearing seatbelts has been compulsory in all vehicles throughout the EU, since 2006. Although the seat belt law varies throughout Europe, most countries state that the use of seat belts is compulsory for occupants of all seats equipped with a seat belt, but there are many important exceptions. In Slovenia, mandatory wearing of seat belt is defined by the Law on rules about road traffic [20] ; besides, all children must be in a safety seat which is suitable for their age. Children over 12 years of age can wear an adult seat belt. Children under 12 years of age may not travel in the front seat of a vehicle. Harper et al. [15] report that mandatory seat belt laws significantly increase reported seat belt use, especially among disadvantaged socioeconomic groups, but although women were in general more likely to always wear a seat belt, the gender difference was not significant.
It is therefore hypothesized that the legislation with high penalties for not wearing a seat belt in Slovenia may have important positive effect on individual's decision to fit the seat belt. This is why hypothesis H1 is formed. But on the other hand, gender and age differences may contribute to influential factors, especially behavioural, causing differences in the severity of injuries, which is included in hypothesis H2.
H1: Age and gender are not influential factors and have no significant effect on the individual's decision to wear a seat belt.
H2: Gender and age are important influential factors that have significant effect on the death injuries occurrence in road traffic accidents.
Wearing a seat belt is estimated to reduce the risk of death injury in road traffic accidents by 40-50%, which holds for front seats and between 25-75% for rear seat occupants [4] . Also, Eluru and Bhat [16] report that seat belt use is very likely to be the endogenous factor that affacts the severity of injuries. Hypothesis H3 was formed:
H3: Wearing a seat belt has significant effect on the death injuries occurrence in road traffic accidents.
The environmental (external) factors have significant impact on injury and even death at the road traffic accidents when more difficult driving conditions occur. Olmus and Erbas [17] report that severe injuries in road traffic accidents are two times as likely to occur during nighttime, in comparison with the holiday time.
Controlling over the gender showed [8] that in difficult driving conditions (rainy or night conditions) female accident rate was significantly higher than male, but in extremely difficult conditions an extremely cautious driving by females was found, where the female accident rates dropped to zero (it is also probably due to the fact that females may not choose to drive at all). As already pointed out, some contradictory results were also found in literature [13] . In the model by Abdel-Aty et al. [18] it was also found that there are significant relationships and interactions between environmental factors, such as average daily traffic and roadway character, influencing traffic accident involvement.
Since the environmental factors that influence the driving conditions may have a significant impact on the severity of injuries, hypothesis H4 was formed:
H4: Environmental (external) conditions have significant effect on the severe or fatal injuries occurrence in road traffic accidents.
Research models of our research are presented by Figures 2-4 . Three models have been built: -Model I, to study the impact of demographic factors (gender and age) on the individual's likelihood to wear the seat-belt in the time of road traffic accidents, is presented in Figure 2 . -Model II, to study the impact of demographic factors (gender and age) and the impact of wearing the seat belt on the likelihood that fatal injuries of individuals in road traffic accidents occur, is presented in Figure 3 . -Model III, to study the impact of several environmental factors on the likelihood that the accident involved severe or fatal injuries of road traffic accident participants, is presented in Figure 4 .
Detailed characteristics of databases and variables used are described in the next section.
meThODOlOGy
In Model I the dependent variable "an individual was wearing a seat belt at the time of a road traffic accident" was the dichotomous nominal variable with yes (0) and no (1) values. The predictor variables were variables describing demographic factors: "gender" (dichotomous variable, males were assigned value 0 and females value 1) and "age" (in years). Model I was used to test Hypothesis H1, since, as described, we wanted to know, how demographic determinants impact the risky behaviour, e.g. not wearing the seat belt. The model was tested with the binomial logistic regression. In Model II the dependent variable "an individual suffered fatal injuries" was the dichotomous nominal variable with yes (1) and no (0) values. The predictor variables were "an individual was wearing the seat belt" (to test H3) with "age" and" gender" included as control variables (to test H2). The model was tested with the binomial logistic regression. Two binomial logistic regressions were run; Model IIa including only predictor variable, Model IIb including the predictor variable and control variables.
To test the above Models I, IIa and IIb the first out of two available databases was utilized, which are collected and compiled by the Slovenian Ministry of the Interior; database A, that includes individuals who were involved in road traffic accidents as passengers or drivers of a passenger car in road traffic accidents in Slovenia in 2013, as parties responsible for the accident as well as other participants in accidents. All individuals In Model III hypothesis H4 about the impact of "environmental/external conditions" on the likelihood that the accident involved severe or fatal injuries of road traffic accident participants was tested. The dependent variable "an accident involved severe or fatal injuries of road traffic accident participants" was the dichotomous nominal variable with yes (1) and no (0) values. "Environmental/external conditions" were all categorical variables, as described in Table 2 .
To test Model III, the second database, database B from the year 2012 was utilized. The reason that data from different time periods were used is the quality of the data available on the website of Slovenian Ministry of the Interior. Namely, database B for 2013 was not arranged in a way that would enable the transcript of records into the file appropriate for processing and analysis.
Database B contains information on the characteristics of road traffic accidents (for all types of vehicles involved) in Slovenia in 2012. All road traffic accidents (statistical units) with missing data on the external/ environmental conditions that represented explanatory variables in the model or with missing information regarding the involvement of participants with severe or fatal injuries in road traffic accident were omitted, thus resulting in N = 21,071 road traffic accidents in database B. The binomial logistic regression [19] estimates the probability of an event happening, which in our case were: (i) "an individual was not wearing the seat belt at time of road traffic accident" (Model I); (ii) "an individual suffered severe or fatal injuries" (Model IIa, IIb) and (iii) "an accident involved severe or fatal injuries of road traffic accident participants" (Model III). Maximum likelihood estimations were used to estimate the coefficients of logistic regression function, which denote changes in the log odds of the dependent variable. The goodness of fit of the model was assessed by the Model χ 2 -test, the rate of correct classifications and the Nagelkerke R 2 . In order to test whether the inclusion of control variables led to statistically significant improvements of the model the Block χ 2 -test was used. In order to test the significance of the regression coefficient the Wald test was used. The 0.05 (twotailed) significance level was used.
ReSeaRCh ReSUlTS
Results for Model I are presented in Table 3 . For each variable included, the maximum likelihood estimates (β), the significance of the estimates and the estimates of standard errors of estimated coefficients, the Wald Statistics and the odds ratio (Exp(β)) are reported.
From Table 3 it can be seen that "gender" is not significantly related to the likelihood that an individual was wearing a seat belt (p>0.05). The effect of "age" on wearing a seat belt is significant for all age groups, except for the youngest age group (up to 25 years old). To show the effect of age on the log odds of the use of seat belt in comparison with the reference category (we decided that the reference category is an age group of individuals who are over 65 years old) the "indicator coding" was used. This coding in the logistic regression allows us to compare individuals in all age groups against those in the age group over 65 years old. For each age group the dummy variable was constructed. The significant positive coefficients show that individuals in all age groups (except for those up to 25 years of age) are more likely not to wear the seat belt, as compared to those in the age group over 65. Individuals that are up to 25 years old are (although not significantly) similarly likely not to wear the seat belt as compared to the reference category.
The whole model is significant (Model χ 2 =57.649, p<0.001) but the fact that other factors also influence the individual's decision on wearing the seat belt is obvious, since Nagelkerke R 2 = 0.003, which is on the low side (near zero) and points to the lesser quality of the model.
The results mean that hypothesis H1 that states that "gender" and "age" do not have significant effect on individual's decision to wear a seat belt is partly supported; while "gender" was found to have no impact, the effect of "age" is significant, meaning that for all age groups (except for those up to 26 years old) the likelihood that an individual is not wearing a seat belt is significantly higher as compared to age group of individuals who are over 65 years old. From Table 4 it can be seen that Model IIb including both control and predictor variable is significant at 0.001 level (Model χ 2 =60.417, p<0.001). Since Block χ 2 is also significant (Block χ 2 =24.914, p<0.001), the inclusion of variables "gender" and "age" into the model leads to significant improvement of the model as compared to Model IIa.
In Model IIb variable "gender" is significant: in the year 2013 males and females in Slovenia were equally likely to suffer death injuries (β=-0.007, p>0.05), as well as older individuals (β=0.033, p<0.05). It means that hypothesis H2 can be partly supported. "Gender" was found to have no impact on the likelihood of severe or fatal injuries of individuals who were involved in road traffic accidents as passengers or drivers of a passenger car. The effect of "age" is significant for age groups of individuals who are from 25 to 55 years old -for them the likelihood of an individual suffering from severe or fatal injuries is significantly higher as compared to age group of individuals who are over 56 while the relationship with age for those who are up to 25 years old is not significant.
In Model IIb also the relationship between the "an individual was not wearing a seat belt" and the likelihood of severe or fatal injuries occurrence is significant (β=0.755, p<0.001), indicating that those individuals who were not wearing a seat belt were more likely to suffer severe or fatal injuries as compared to those who did wear the seat belt. It means that the support for hypothesis H3, that "wearing a seat belt" has significant effect on the severity of injuries of individuals involved in road traffic accidents was found.
Model III supports hypothesis H4, that several environmental and external factors have a significant impact on the likelihood that individuals suffer from severe or fatal injuries in road traffic accidents ( Table 5 ). The impact of unadaptable speed is the strongest: if excessive speed is the cause of accident, individuals involved in accident are almost 4.4 times as likely to suffer from severe injuries as compared to those accidents where no excessive speed was observed (β=1.484, (Exp(β)=4.410, p<0.001). Road traffic accidents that occur on regional or local roads lead to more severe injuries of individuals involved -individuals are 0.7 times as likely to suffer severe injuries if the road accident happens on motorway as compared to regional or local road (β=-0.301, (Exp(β)=0.740, p<0.01), and over 1.2 times as likely to suffer from severe injuries if the accident happens on rough or uneven asphalt or concrete or macadam as compared to smooth one (β=0.207, (Exp(β)=1.220, p<0.01). On the other hand, the traffic density and bed road conditions (wet and slippery road) lead to more cautious driving -individuals involved in an accident, where heavy traffic or wet and slippery road is the cause of accident, are approximately only half as likely to suffer from severe injuries as compared to those accidents where normal traffic density and dry road have been observed (β=-0.531, Exp(β)=0.588, p<0.001 and β=-0.760, Exp(β)=0.468, p<0.001, respectively).
DISCUSSION aND CONClUSIONS
In this paper the databases of the Ministry of the Interior of the Republic of Slovenia were used. Three binomial logistic regression models were estimated. Model I studied the impact of demographic determinants -"gender" and "age" -on the likelihood that an individual is not wearing a seat belt. The important result that was found is that "age" is significantly important, which holds for all age groups, except for those who are up to 25 years old. The regression coefficients for all age groups are significant and odds ratios (Exp(β) suggest that individuals who are less than 65 years old are much more likely not to wear a seat belt as compared to older individuals. Individuals who are between 36 and 45 years old are almost 1.4 times as likely not to wear a seat belt as compared to those over 65. Therefore, individuals in the middle age population are on the average less likely to wear a seat belt as well as more likely to be involved in road traffic accidents. Although some research results suggest that women are more likely to wear a seat belt [14] , our research does not support this and gender differences were not found to be significant.
On the other hand, it was found that the likelihood to suffer from severe or fatal injuries in road traffic accident for those who do not wear a seat belt is more than 2.1 times as high as compared to those who wear a seat belt. It was also found that severe or fatal injuries of individuals involved in road traffic accidents are more likely to occur, especially if the unadapted speed is the cause of accident.
Altogether our study revealed that middle-age individuals (over 25 years and up to 65 years old) are less likely to wear a seat belt and at the same time more likely to suffer from severe or fatal injuries in road traffic accidents. This is an important result; it is very likely that the targeted policy measures to the population between 25 and 65 years old are needed to reduce the death injuries occurrence in Slovenia. This is especially important because the past study showed that the prevention characteristics of measures included into the road safety law had an important impact on the reduction of the average number of individuals, severely injured in road traffic accidents [9] . As expected, seat belt use is likely to be influential for injury severity.
Although the databases of our research do not allow us to study the broader driving habits of drivers when analysing the usage of seat belts, it is very likely that intrinsically unsafe drivers do not wear seat belts and are therefore more likely to be involved in traffic accidents with severe injuries [16] . Together with excessive speed not wearing a seat belt largely contributes to severe injury accidents. This also means that continuous education of drivers and other individuals that are involved in road traffic is needed. Education is absolutely vital in trying to change the attitudes towards not wearing a seat belt (although compulsory by the Slovenian law) and speeding. Speeding in interaction with the attitude of not wearing a seat belt is a very dangerous driving attitude, since driving too fast without fastening the seat belt significantly increases the probability that the consequences of traffic road accident will be serious or even fatal. Since individuals over 25 years old on the average more often fail to wear a seat belt as compared to older ones, it seems that the combination of fines to lower the number of those who do not wear a seat belt with mandatory enrolment into a defensive driving course should be implemented.
There are also several extensions of our research that could enrich the discussion. Although we were limited regarding the databases, the intermediate effects of the demographic variables and "not wearing the seat belt" variable were also analysed. Research results revealed no statistical significance. These results are therefore only partly consistent with some previously published studies showing that there are several interactions and patterns of interaction among influential factors when analysing the severity of injuries. The research of Olmus and Erbas [17] that analysed the interaction effects of gender, time of accident (day, night, holiday) and driver's fault and carelessness, found that several interactions do exist. Since the databases of the Ministry of the Interior of the Republic of Slovenia contain a very limited number of variables, a more detailed interaction analysis for the Slovenian case study was not possible.
The data, unfortunately, do not allow us either to establish the intermediate effects of environmental/ external determinants analysed and demographic and other factors. Namely, the databases used in our study track accidents and individuals separately: database I contains information about persons who were involved in a traffic accident together with information about the use of the seat belt and the severity of injuries, while database II contains information on the characteristics of traffic accidents.
Overall, our study suggests that demographic, behavioural and environmental determinants matter when analysing the severe injuries. The important component of extensions of our study would be also the introduction of country effect. Unfortunately, there were no databases in the comparable form for other countries available.
